This paper d e s c r i b e s how one d i v i s i o n w i t h i n a governmental r e s e a r c h i n s t i t u t e has networked mini-, micro-, and word p r o c e s s i n g computers. I t w i l l d e s c r i b e t h e n a t u r e of problems t o which t h e y were a p p l i e d , t h e hardware u t i l i z e d , d i f f i c u l t i e s encountered and l e s s o n s l e a r n e d . This w i l l i n c l u d e e n t e r i n g c l i n i c a l r e s e a r c h d a t a using p r o p r i e t a r y software programs with subsequent t r a n s f e r i n t o minicomputer f o r batch a n a l y s i s . I t w i l l include t h e use of p o r t a b l e bubble memory t e r m i n a l s t o e n t e r c l i n i c a l t r i a l d a t a i n t o minicomputer from t h e f i e l d v i a telephone. I t w i l l i n c l u d e t h e use of microcomputer word p r o c e s s i n g programs t o gene r a t e rough d r a f t documents, t h e i r t r a n s f e r i n t o a primary word p r o c e s s i n g system f o r s t e n o g r a p h i c f o r m a t t i n g and f i n a l d r a f t i n g and f u r t h e r t r a n s f e r of t h e documents t o t h e I n s t i t u t e minicomputer where t h e y a r e a v a i l a b l e f o r d i s t a n t f i e l d use with access v i a p o r t a b l e o r f i x e d t e r m i n a l s . A l l n e tworking was accomplished with p r o p r i e t a r y software systems e a s i l y understood by t h e beginner.
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The e x p l o s i v e t r e n d i n computer technology has r e s u l t e d i n a p l e t h o r a o f hardware and s o f t w a r e , r a p i d i t y with which new products appear on t h e mark e t and t h e changing p o t e n t i a l f o r a p p l i c a t i o n t o t h e workplace requirements is f r u s t r a t i n g t o those who must weigh t h e c o n s i d e r a b l e expense of an i n i t i a l system a g a i n s t i t s l i k e l i h o o d f o r o b s o l e scence. A reasonable f e a r of t h o s e planning t o computerize t h e i r o p e r a t i o n i s t h a t t h e y may p u rchase a system t h a t w i l l do one j o b today, b u t w i l l be unable t o become p a r t o f a l a r g e r , more comprehensive system i n t h e f u t u r e . T h i s f e a r i s f u e l e d by t h e apparent i n c o m p a t i b i l i t y of p r o p r i e t a r y systems produced by d i f f e r e n t manufacturers. The larger manufacturers have recognized t h e need o f h o s p i t a l s t o l i n k p a t i e n t care information systems with f i n a n c i a l and a d m i n i s t r a t i v e systems. A numb e r o f networking c a p a b i l i t i e s a r e being o f f e r e d t o l i n k v a r i o u s s t a n d -a l o n e computers so t h a t t h e y may s h a r e common p a t i e n t i d e n t i f i c a t i o n f e a t u r e s while r e t a i n i n g t h e i r a b i l i t y t o perform t h e very d i f f e re n t and s p e c i a l i z e d t a s k s of a d m i n i s t r a t o r s and p r o v i d e r s . The f a c t t h a t t h e h e a l t h c a r e i n d u s t r y consumes over 9% of t h e United S t a t e s GNP i s a powerful f o r c e t o a t t r a c t t h e a t t e n t i o n of t h e l a r g e r computer companies. The lack of such commercial i n t e r e s t should n o t d e t e r e f f o r t s by t h o s e with s m a l l e r and more s p e c i a l i z e d needs from making i n i t i a l purchases of systems t h a t w i l l s a t i s f a c t o ri l y perform i s o l a t e d f u n c t i o n s i n i t i a l l y and w i l l l a t e r become a module f o r more comprehensive f u t u r e m o s t of which appears mutually incompatible, The systems. The purpose of t h i s p r e s e n t a t i o n i s t o r e l a t e t h e success of one d i v i s i o n w i t h i n a governmental r e s e a r c h i n s t i t u t e i n networking mini-, micro-, and word p r o c e s s i n g computers. R e s u l t s achieved were accomplished by computer laymen, with l i m i t e d p r o f e s s i o n a l guidance.
The Division of Preventive Medicine a t t h e Walter Reed Army I n s t i t u t e of Research (WRAIR) i s l o c a t e d i n t h e main WRAIR f a c i l i t y on t h e grounds of t h e Walter Reed Army Medical Center (WRAMC) i n Washington, D . C . and has t h e dual mission o f t r a i ni n g f u t u r e Army P u b l i c Health O f f i c e r s and i n v e st i g a t i n g outbreaks o f d i s e a s e o c c u r r i n g among Army t r o o p s world-wide. The s t a f f o f t h e Division is composed p r i n c i p a l l y o f t h r e e MD e p i d e m i o l o g i s t s , one MD-PhD e p i d e m i o l o g i s t , one PhD e p i d e m i o l o g i s t , one Nurse e p i d e m i o l o g i s t , f o u r r e s i d e n t s i n General
Preventive Medicine, t h r e e e n l i s t e d P r e v e n t i v e Medicine Technicians, one of whom s e r v e s a s t h e o f f i c e manager, and f o u r c l e r i c a l persons. In a given y e a r , s e v e r a l major outbreaks o f i n f e c t i o u s d i s e a s e w i l l be i n v e s t i g a t e d with r e s u l t s produced i n p u b l i s h a b l e format. I n a d d i t i o n , one o r more r e s e a r c h p r o j e c t s concerned with determining t h e e f f i c a c y of v a r i o u s t r e a t m e n t s i n p r e v e n t i n g spec i f i c d i s e a s e s w i l l be undertaken, and a l a r g e number o f r e p o r t s and documents will be generated s u p p o r t i n g t h e r e s i d e n c y program and o t h e r teaching commitments. e n t i r e I n s t i t u t e c o n s i s t e d of a t e n year o l d CDC 3500 mainframe computer used p r i m a r i l y f o r administ r a t i v e t a s k s . The Division of Preventive Medicine had a p r i n t i n g t e r m i n a l and used t h i s system f o r l i m i t e d information management. There was no word p r o c e s s i n g c a p a b i l i t y and r e p o r t s of outbreak i n v e s t i g a t i o n s f r e q u e n t l y r e q u i r e d months o f i n t e ns i v e t y p i n g and r e -t y p i n g b e f o r e p r o f e s s i o n a l l y a c c e p t a b l e r e p o r t s were produced, Data a c q u i s i t i o n and a n a l y s i s was by t h e "stubby p e n c i l " method.
The d i r e c t o r of t h e Division knew l i t t l e about microprocessor systems but s t r o n g l y d e s i r e d t o narrow t h e gap between d a t a a c q u i s i t i o n and analys i s . He f u r t h e r recognized t h e e f f i c i e n c y t h a t word p r o c e s s i n g would b r i n g t o t h e c l e r i c a l s i d e of t h e o f f i c e .
be used t o analyze outbreak information i n 1979, i t was decided t o purchase two Apple 11's. The i n it i a l experience with t h e s e computers prompted t h e o r d e r i n g o f seven Apple 111's by 1983. Concurrentl y , word p r o c e s s i n g c a p a b i l i t i e s were r e q u e s t e d . I t was decided t o o b t a i n d e d i c a t e d r a t h e r than combined word p r o c e s s i n g and d a t a p r o c e s s i n g equipment so t h a t t h e systems would not compete with each o t h e r .
As l a t e a s 1979, t h e computer s u p p o r t f o r t h e
When d a t a p r o c e s s i n g was beginning t o U . S . Government work. Not protected by U.S. copyright. The i n i t i a l word p r o c e s s i n g c a p a b i l i t y w a s with t h e Applewriter I11 p r o p r i e t a r y software program. T h i s i s an e x c e l l e n t i n d i v i d u a l word processing program, and with a d a i s y wheel p r i n t e r q u a l i t y documents can be produced. I t i s not adeq u a t e , however, f o r t h e day-in and day-out requirements of a high o u t p u t stenographic pool. Therefore, an NBI, Incorporated, System 8, a modul a r , software based v i s u a l d i s p l a y word processor was acquired. chosen was t h a t i t has an o p t i o n a l f u l l asynchronous communications package t h a t allows i t t o communicate with o t h e r asynchronous systems. Access i s a p r o p r i e t a r y software program t h a t allows it t o o p e r a t e as an asynchronous "smart" terminal capable of being l i n k e d with t h e NBI System 8 e i t h e r by hardwire v i a RS-232 connectors or by t h e u s e of telephone l i n e s and modems. The l a t t e r technology is l i m i t e d by a transmission r a t e of no g r e a t e r than 1200 baud (and o f t e n 300 baud) whereas t h e hardwire transmission can occur a t 9600 baud and is t h e r e f e r e much more time e f f i c i e n t .
networks e s t a b l i s h e d within t h e Division. A switched hardwire connection was e s t a b l i s h e d between an Apple I11 l o c a t e d a t one end of t h e s u i t e of o f f i c e s occupied by t h e Division i n a room s e r v i n g as a c e n t r a l computer r e p o s i t o r y f o r t h e r e s e a r c h e r s and t h e N B I System 8 l o c a t e d i n t h e s e c r e t a r i e s ' o f f i c e a t t h e o t h e r end of t h e s u i t e . Documents ranging from memos t o f i n a l publishable r e p o r t s can e a s i l y be generated with t h e Apple 111's l o c a t e d a t i n d i v i d u a l p h y s i c i a n s ' desks using Applewriter. This p r e v e n t s a common problem o f r e s e a r c h e r s u s i n g t h e stenographers work s t a t i o n s t o g e n e r a t e t h e i r documents and thereby i n t e r f e r i n g with the work of t h e c l e r i c a l s t a f f . Once t h e general content of t h e document i s e s t a b l i s h e d and s t o r e d on a floppy d i s k , t h e d i s k i s manually c a r r i e d t o t h e c e n t r a l l y l o c a t e d
Apple I11 and "dumped" i n t o t h e N B I System 8 . The s e c r e t a r i e s e d i t it t y p o g r a p h i c a l l y , p u t it i n t o proper format, add a p p r o p r i a t e a d m i n i s t r a t i v e i nformation and p r i n t out a copy f o r f i n a l review by t h e o r i g i n a t o r . This i s u s u a l l y done within an hour and o f t e n w i t h i n minutes of i t s a r r i v a l i n t o t h e System 8 . The o r i g i n a t o r makes any changes necessary on t h e review copy, resubmits it t o t h e t y p i s t , and the f i n a l copy i s prepared. A major advantage i s t h a t document generation occurs i n t h e r e s e a r c h e r ' s o f f i c e where he has q u i e t access t o resource m a t e r i a l s . Another advantage i s t h a t most o f t h e r e s e a r c h e r s a r e doing much o f t h e i r own typing (keyboarding) and t h i s , i n e f f e c t , g r e a t l y reduces t h e c l e r i c a l backlog i n t h e o f f i c e . Almost a l l documents are prepared i n f i n a l form t h e day they a r e submitted t o t h e s e c r e t a r i e s . Approximately one and a h a l f f u l l t i m e equivalent s e c r e t a r i e s support t h e staff of eleven researche r s and r e s i d e n t s . To accomplish t h i s with works t a t i o n s on the N B I word processor would be more expensive and would l o s e t h e f l e x i b i l i t y of having hardware on t h e r e s e a r c h e r ' s desk t h a t not only performs word processing but d a t a processing and s t o r a g e a s well.
During t h e p e r i o d when t h e Division was acquiring i t s word processing and microprocessing hardware, t h e I n s t i t u t e purchased two s t a t e -o ft h e -a r t D i g i t a l E l e c t r o n i c s Corporation 11/780 VAX One of the primary reasons it was Apple Herein i s t h e c a p a b i l i t y o f one of the minicomputers t o support both i t s r e s e a r c h and adm i n i s t r a t i v e missions. ties i n c l u d i n g 400 megabyte s t o r a g e and t h e s t o r a g e of l a r g e s t a t i s t i c a l packages such as BMDP, Minitab, D a t a t r i e v e and o t h e r s o p h i s t i c a t e d i n f o rmation and d a t a processing s o f t w a r e , Division t h e r e a r e s e v e r a l dedicated t e r m i n a l s connected t o t h i s system. In a d d i t i o n , t h e N B I System 8 can a l s o be networked t o t h e VAX 11/780 by u s i n g t h e f u l l asynchronous communications package and a hardwire connection v i a RS-232 conn e c t o r s . Thus, f i l e s may be t r a n s m i t t e d from t h e Division dedicated word processor t o t h e I n s t i t u t e VAX. This c a p a b i l i t y f a c i l i t a t e s t h e dissemination of various r e p o r t s and o t h e r documents of i n t e r e s t t o p a r e n t and subordinate o r g a n i z a t i o n s . with a terminal may. through a modem and telephone l i n e s , access t h e VAX and o b t a i n t h i s information d i r e c t l y . This a p p l i c a t i o n enables t h e Division of Preventive Medicine a t WRAIR t o s e r v e a s a v i t a l resource t o t h e Army Surgeon General's Preventive Medicine c o n s u l t a n t i n t h e p r o v i s i o n of informat i o n r e q u i r e d f o r p o l i c y making. Often, d a t a f i l e s s t o r e d i n t h e VAX nay be t r a n s m i t t e d i n t o t h e NBI System 8 and incorporated i n t o a document which then i s s t o r e d back i n t o t h e VAX by t r a n s m i t t i n g i n r e v e r s e . This may then be accessed as above.
Likewise, such information i s o f t e n used by e p idemologists and Army P u b l i c Health O f f i c e r s i n t h e f i e l d who have r e s p o n s i b i l i t i e s f o r p r o t e c t i n g t h e h e a l t h of t h e s o l d i e r .
Now l e t ' s look a t computer a p p l i c a t i o n s involving a c q u i s i t i o n of d a t a i n t h e f i e l d . impetus t o purchase word processing and d a t a proc e s s i n g equipment i n i t i a l l y was a r e s u l t of t h e Division C h i e f ' s d e s i r e t o f a c i l i t a t e d a t a analys i s , a s well as t o speed t h e production and e a s e o f access of r e p o r t s . As mentioned e a r l i e r , one o f t h e primary missions of t h e Division i s t o i n v e s t i g a t e d i s e a s e outbreaks among American s o l d i e r s world-wide and t o conduct t r i a l s t o determine t h e e f f i c a c y of v a r i o u s p r e v e n t i v e s t r a t e g i e s . When an i n v e s t i g a t i o n is undertaken, one o f s e v e r a l networking methods i s used t o s h o r t e n t h e d a t a a c q u i s i t i o n -a n a l y s i s p r o c e s s . Two such methods w i l l now be p r e s e n t e d .
I n t h e summer of 1982, an i n v e s t i g a t i o n team was s e n t t o a southern Army post t o i n v e s t i g a t e a r e p o r t e d outbreak of i n f e c t i o u s c o n j u n c t i v i t i s . P r i o r t o d e p a r t u r e , a q u e s t i o n n a i r e was prepared t o r e c o r d demographic and c l e r i c a l d a t a on cases and c o n t r o l s . Simultaneously, a record d e f i n i t i o n was e s t a b l i s h e d with t h e VAX whereby s e q u e n t i a l f i l e s would be e s t a b l i s h e d containing t h e p e r t inent demographic and c l i n i c a l d a t a on p a t i e n t s and c o n t r o l s which w a s c o l l e c t e d i n t h e f i e l d . In t h e p a s t , t h i s information had been c o l l e c t e d with t h e q u e s t i o n n a i r e which was then brought back t o t h e I n s t i t u t e where d a t a C l e T k s t r a n s f e r r e d informat i o n by codes from t h e q u e s t i o n n a i r e t o t h e VAX through t h e t e r m i n a l s l o c a t e d w i t h i n t h e Division. The Division acquired a Texas Instruments S i l e n t 765 bubble memory p o r t a b l e terminal and t h i s was taken along on t h i s outbreak i n v e s t i g a t i o n , A s t h e q u e s t i o n n a i r e s were completed i n t h e f i e l d , they were e n t e r e d d i r e c t l y i n t o t h e TI-765, dumped a t n i g h t t o t h e VAX and r e s u l t s of s t a t i s t i c a l a n a l y s i s could be made a v a i l a b l e i n t h e f i e l d a t t h e time of t h e i n v e s t i g a t i o n . In t h e p a s t , only 
